The posterior parietal lobe is known to play some role in a far-flung list of mental processes: linking vision to action (saccadic eye movements, reaching, grasping), attending to visual space, numerical calculation, and mental rotation. Here, we review findings from humans and monkeys that illuminate an untraditional function of this region: memory. Our review draws on neuroimaging findings that have repeatedly identified parietal lobe activations associated with short-term or working memory and episodic memory. We also discuss recent neuropsychological findings showing that individuals with parietal lobe damage exhibit both working memory and long-term memory deficits. These deficits are not ubiquitous; they are only evident under certain retrieval demands. Our review elaborates on these findings and evaluates various theories about the mechanistic role of the posterior parietal lobe in memory. The available data point towards the conclusion that the posterior parietal lobe plays an important role in memory retrieval irrespective of elapsed time. However, the available data do not support simple dichotomies such as recall versus recognition, working versus long-term memory. We conclude by formalizing several open questions that are intended to encourage future research in this rapidly developing area of memory research.
Introduction
If you were to peruse any textbook on memory or neuroscience, you would be hard-pressed to find the terms ''memory" and ''parietal lobe" together. How then, do we explain the large number of neuroimaging findings reporting parietal lobe activations to various mnemonic demands? The sheer volume of these findings raises the question of whether the parietal lobe plays a functional role in mnemonic processing that has been overlooked.
To address this question, we review evidence linking the parietal lobe to memory. We focus on visual short-term or working memory (WM) and episodic memory for the simple reason that there is now sufficient material in these literatures to provide some nascent consensus. We note that links between verbal WM and parietal lobe function has recently been reviewed elsewhere (Buchsbaum & D'Esposito, 2008) .
Our first piece of evidence that the parietal lobe may have some role in memory comes from white matter tractography revealing close anatomical linkages between the parietal lobe and frontal and medial temporal lobe areas. Subsequent sections describe experimental evidence from visual WM, object WM and episodic memory studies. We explore various hypotheses describing the mechanism of parietal involvement in memory and conclude with a series of open questions meriting further research.
Anatomy and connectivity of the posterior parietal cortex
Because in vivo axon tracing techniques cannot be applied to humans, much of our knowledge of the connectivity of the parietal lobe is drawn from work in non-human primates. This presents us with a significant intellectual hurdle, since the extent of inter-species homology is unclear (Culham & Kanwisher, 2001; Glover, 2004) , but see (Rushworth, Behrens, & Johansen-Berg, 2006) . The human parietal lobe is nearly 20 times larger than that of the macaque. This ratio is markedly higher than the same comparison made between human and macaque temporal (9 times larger), or occipital (2 times larger) cortices (Van Essen et al., 2001 ). The size difference is partially explained by the expansion of the human inferior parietal lobe. Indeed, there appears to be no equivalent of the human supramarginal gyrus (BA 39) in monkeys (Karnath, Ferber, & Himmelbach, 2001) . Despite this problem, there are some parietal regions that appear to share anatomical and functional similarities between macaques and humans (Culham & Valyear, 2006 ) and more recent non-invasive functional connectivity studies are beginning to provide information about human parietal connectivity (Rushworth et al., 2006) .
Beginning anteriorly, the human parietal lobe is located immediately posterior to the central sulcus, where the somatosensory
